The ALMA Band 1 project will expand the Atacama Large Millimeter/submillimeter Array (ALMA) access to frequencies between 35 and 52 GHz for high angular resolution and sensitivity observations from the southern hemisphere. The main dust related science case for ALMA Band 1 is also an ALMA Level One Science Case: the study of the evolution of grains in protoplanetary disks. ALMA Band 1 will be able to resolve protoplanetary disks at the distance of the nearest star-forming regions and will allow us to follow the dust grain growth from mm-sized to cm-sized pebbles in protoplanetary disks and hopefully show where and when dust coagulation occurs. Observations of debris disks will also be possible, although more challenging than those for protoplanetary disks. The high sensitivity and angular resolution of Band 1 will also allow us to study the spinning dust emission that it is related to the very small grain (VSG) population in the interstellar medium under conditions not possible to observe using mid-IR emission.
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The ALMA Band 1 receiver
The main goal of the ALMA Band 1 receiver is to provide access to frequencies ∼40 GHz to the Atacama Large Millimeter/submillimeter Array (ALMA) at high angular resolution and sensitivity. A large set of compelling science cases proposed by the astronomical community for ALMA Band 1 are discussed in the Band 1 Science Case document [3] . The scope of these science cases is very wide, ranging from nearby stars to the re-ionization edge of the Universe. Two main ALMA Band 1 Science Cases are aligned with two ALMA Level One Science Goals: i) the study of the evolution of grains in protoplanetary disks through continuum observations down to 35 GHz (∼ 9mm); and ii) detecting CO (3-2) line emission from galaxies during the epoch of re-ionization (6 < z < 10). In fact, Band 1 will increase the volume of the observable Universe in CO lines by a factor of 8. ALMA Band 1 will also be a significantly faster imaging and surveying instrument than the Jansky VLA (JVLA); it will provide access to the southern sky; and it will make excellent science possible even in "poor" weather conditions.
The current planned frequency range that the Band 1 receiver will cover ranges from 35 to 52 GHz (35-50 GHz within full ALMA specs and 50-52 GHz on a best effort basis). Compared with the previous frequency range specification for Band 1, this frequency range will provide a wider range of (slightly lower) redshifts in continuum and spectral line. It also adds the CS (1-0) line at 49 GHz, and some interesting molecules at 50-52 GHz (HDO, C 3 H 2 , etc). The continuum observations will have (slightly) improved angular resolution; and, finally, there will be a wider range of available frequencies, ∼ 17 GHz.
As mentioned above, the ALMA Band 1 covers part of the frequency range already observable, from the northern hemisphere, with the JVLA in the K a and Q bands. The ALMA Band 1 Science Case document provides a comprehensive comparison of the properties and expected performance of ALMA and the JVLA over 40-50 GHz. In summary, ALMA Band 1 will have similar sensitivity at lower frequencies, but a slightly higher sensitivity (up to a factor of ∼ 2) at higher frequencies; ALMA will have better mosaicking and imaging (better fidelity) capabilities than the JVLA, due to the larger primary beams and number of instantaneous baselines; and ALMA will be able to recover more extended emission (plus the possibility of using the Atacama Compact Array, ACA, and total power antennas to recover the shorter baselines).
Dust related science cases for ALMA Band 1
The three main science cases that have been proposed for ALMA Band 1 that directly involve dust observations are the study of dust around protoplanetary disks, the observation of debris disks and the detection of Very Small Grains (VSGs). We show below a shorter summary for each case. For a deeper discussion of each case, please refer to the ALMA Band 1 Science Case [3] .
Dust around protoplanetary disks
Planet formation takes place in disks of dust and gas surrounding young stars. It is in protoplanetary disks where dust grains must agglomerate from sub-micron sizes to larger pebbles, rocks and planetesimals, if planets are to be formed, on a timescale of tens of Myr for terrestrial planets, although the process that leads to the formation of giant planet cores is still uncertain (from less than 1 Myr in dynamical instability models [1] to a few Myr in core accretion models [7] ). The identification of where and when dust coagulation occurs is critical to constrain current models of planetary formation. The growth from sub-micron to micron-sized particles can be traced with IR spectroscopy and imaging polarimetry. But, ALMA Band 1 will be the only facility to be able to follow the evolution of dust grain growth from mm-sized to cm-sized pebbles in protoplanetary disks. Figure 2 .1 shows the importance of Band 1 observations to determine whether grain-growth to cm-sizes is occurring. Figure 2 .1 shows the the spectral energy distributions (SEDs) of three different circumstellar disk models with different maximum grain sizes. The flux density at 1 cm of the model with the largest maximum grain size (1 cm) is ∼ 50µJy, comparable to the 1σ sensitivity of Band 1 with 1 minute integration. Thus, ALMA Band 1 has a crucial role in the characterization of the coagulation processes of dust grains to centimeter sizes in protoplanetary disks. The possibility of comparing the Band 1 observations with those of other ALMA bands, under similar spatial frequency coverage conditions, gives an additional edge to Band 1 with respect to the JVLA.
ALMA Band 1 will also be able to resolve protoplanetary disks at the distance of the closest star-forming regions (50-150 pc) using its longest baselines (∼ 0.14 at ∼ 40 GHz). The resolved images will provide a very accurate determination of the dust mass of the disk and will reveal, comparing with millimeter and submillimeter images, where the disk coagulation is happening.
Debris disks
Pebble-sized bodies are produced around main sequence stars by destructive collisional cascades from larger planetesimals through cm-, mm-, and µm-sized particles that keep replenishing the debris population [9, 5] . Similarly to the case of protoplanetary disks, the larger the grains that are present in the system, the longer the wavelength at which we must observed to detect their emission. ALMA Band 1 will be able to detect the larger particles that dominate the emission of debris disks, and may help detect edges or gaps in the disks, which could point to the existence of planets. The longer resonant lifetimes of the larger particles that dominate the emission of debris disks will help Band 1 obtain images with higher contrast features than other ALMA bands. Detection of debris disks in Band 1 will be challenging due to their relatively low surface brightness and large spatial distributions (hundreds of AU in radius). ALMA's large field-of-view, its mosaicking capabilities and the use of the ACA will provide higher sensitivity to the low surface brightness emission of these objects.
Very small grains and spinning dust
The emission of bright centimeter radio emission from several Galactic objects, most notably dark clouds [6, 2, 8] has been explained by electric dipole radiation from rapidly rotating (spinning) very small dust grains (VSGs) [4] . This emission has also been seen as a large-scale foreground in CMB maps, spatially correlated with thermal dust emission and peaking at ∼ 40 GHz (frequencies ideally covered by Band 1).
Directly measuring the VSG abundance and solid state physics will be very exciting, because VSGs are thought to play a central role in the chemical and thermal balance of the ISM. Moreover, the population of VSGs may have implications for disk evolution and sedimentation. The high angular resolution and excellent sensitivity of ALMA Band 1 are ideal for differentiating the distinct environments where the VSG population resides and will be crucial for probing their presence in star formation and circumstellar regions.
